ABSTRACT Sensitivity and accuracy of cytodiagnosis were assessed in a multicentre study. Six centres each provided sputum cytological material from 20 cases. Each centre screened and reported on the 100 slides provided by the other five centres. The reports were assessed against consensus reference diagnoses, reached by discussion with transparencies, histological sections, and closedcircuit television. False positive rates of 0-4%o (average 1-3%O) and false negative rates of 0-12% (average 5 0 %) of slides examined were recorded. The order of agreement on the three common cell types was adenocarcinoma 750% (50-91 %), squamous cell carcinoma 800% (59-94%) and small carcinoma 95% (71-100%). The effect of quality of material on cytological opinion was assessed by comparing disagreement rates on each of the different sets of 20 slides. Disagreement varied from 1 % to 23 % depending on which set of material was examined.
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Although the prognosis for lung cancer is generally poor, men with resectable squamous cell carcinoma have a 45-60 % three-year survival after resection.1-3
Cancer cell detection and cell type recognition are critical factors in determining resectability. The aim of the present study was to assess observer variation at six different centres in the interpretation of sputum cytology preparations. Similar studies have been undertaken for cervical cytology4, 5 but to our knowledge, this is the first in the field of respiratory cytodiagnosis. It also appears to be the first to undertake a quantitative assessment of the effect of quality of material on observer variation.
Methods
The material examined consisted of 120 sputum cytology slides, stained by the Papanicolaou technique, which were provided by the centres involved. The six centres participating in the study were From this it is clear that in three of the six centres, false positive results and overestimates were significantly fewer and in two centres, marginally fewer than false negative results and underestimates. This pattern was reversed by centre E which had the lowest false negative and underestimate rates but also had the highest false positive and overestimate rates.
ANALYSIS OF FALSE POSITIVE REPORTS
The relationship of false positive reports to each of the different sets of material is represented by table 3.
The vertical columns represent the false positive errors made by each screening centre. Three of the six centres gave no false positive reports. The average false positive rate for the total number of slides screened was 1 3 % (range 0-4 %).
The horizontal lines indicate the number of false positive errors made on the set of material provided The method of analysis is similar to that in table 3.
by each reference centre. No false positive results were made on the material from centres B and E. The material from centre E was made by direct smear. That from centre B was prepared by a concentration technique using methyl cysteine hydrochloride, producing cell morphological characteristics which were unfamiliar to the other five centres.
The absence of false positive reports on this material is therefore of particular note. The false positive reports were all made on standard direct smears.
ANALYSIS OF FALSE NEGATIVE REPORTS
A similar analysis of false negative reports is represented by table 4. From an examination of the vertical columns, it can be seen that two of the six screening centres gave no false negative reports. The average false negative rate for the total number of slides screened was 5 0% (range 0-12%).
From the horizontal lines it can be seen that at least one false negative error was made on the material from each centre. Both the lowest (1 %) and the highest (12 %) false negative error rates were made on standard direct smears with an intermediate (7%) rate on smears prepared by the concentration method.
ANALYSIS OF DISAGREEMENTS
On the basis that overestimates (including false positives) and underestimates (including false negatives) are "disagreements", these have similarly been analysed. The results are represented by table 5. The method of analysis is similar to that in rates of 2 %, 3 % and 6 % were on direct smears with which the screening centres were familiar and the highest disagreement rate of 22 % was also on direct smears. The 15% cell type disagreement rate on concentrated material is significantly greater than the 8 % rate on degree of abnormality, indicating that with this unfamiliar material, screening centres identified malignant features more readily than cell types.
Discussion
The average false positive rate was approximately 2.5 % of the negative smears. This would be too high for a population screening procedure and might be considered unsatisfactory for a clinical diagnostic test with its possible implications of unnecessary bronchoscopy, lung biopsy, and subsequent uncertainty. The error rate would presumably have been less ifeach centre had been reporting on material prepared in its own department. It is, however, of note that where the material was prepared by the concentration technique using methyl cysteine hydro- These figures underline the need for improvement, both in the preparation of material and in pattern recognition. The material should be prepared in a way which maximises the chance of encountering an identifiable abnormal cell and minimises false positive diagnoses. To improve pattern recognition, there is at present no substitute for the routine checking of cell appearance against the histological section but specimen preparation is at least as important as pattern recognition for accurate diagnosis.
This study differed from our multicentre studies on cervical cytology in having a final assessment meeting attended by representatives of all the participating centres. It was found to be of great value to be able to scrutinise material on which there had been differences of opinion. In a few instances, the final cell type diagnosis was revised by general consensus. No alterations of the screening centres' original diagnoses were however permitted. At this meeting it was evident that many of the errors and disagreements occurred primarily because of the inadequacy of the specimen rather than the inadequacy of the screener. 
